Effect of overexpression of small non-coding DsrA RNA on multidrug efflux in Escherichia coli.
Several putative and proven drug efflux pumps are present in Escherichia coli. Because many such efflux pumps have overlapping substrate spectra, it is intriguing that bacteria, with their economically organized genomes, harbour such large sets of multidrug efflux genes. To understand how bacteria utilize these multiple efflux pumps, it is important to elucidate the process of pump expression regulation. The aim of this study was to determine a regulator of the multidrug efflux pump in this organism. We screened a genomic library of E. coli for genes that decreased drug susceptibility in this organism. The library was developed from the chromosomal DNA of the MG1655 strain, and then the recombinant plasmids were transformed into an acrB-deleted strain. Transformants were screened for resistance to various antibiotics including oxacillin. We found that the multidrug susceptibilities of the acrB-deleted strain were decreased by the overexpression of small non-coding DsrA RNA as well as by the overexpression of known regulators of multidrug efflux pumps. Plasmids carrying the dsrA gene conferred resistance to oxacillin, cloxacillin, erythromycin, rhodamine 6G and novobiocin. DsrA decreased the accumulation of ethidium bromide in E. coli cells. Furthermore, expression of mdtE was significantly increased by dsrA overexpression, and the decreased multidrug susceptibilities modulated by DsrA were dependent on the MdtEF efflux pump. These results indicate that DsrA modulates multidrug efflux through activation of genes encoding the MdtEF pump in E. coli.